INTRODUCTION
Trees, individually and collectively, have many functional and aesthetic values. The objective of this publication is to provide(1 )a method by which a plant or plants can be examined to determine a realistic value, (2) consulting arborists and professional horticulturists with a system for assessing natural casual losses, ( 3) a means of appraising damage due to accidental or intentional trespassing, and (4) information to be used by cities to evaluate urban trees.
Species, size and physical condition are the basic factors considered in appraising plants.
Traditionally, the primary value of trees and other landscape plants has been focused on their aesthetic qualities and beauty. Such qualities are difficult to quantify. However, trees and other landscape plants have assets beyond their aesthetic value Plants are living objects; they are engaged in the most profound creativity m the world and, because of their ability to photosynthesize, they are essential to all mankind.
Shade trees and other landscape plants are used as planting elements for architectural, engineering, aesthetic, and climatic control purposes. Noise abatement, atmospheric purification, traffic control and controlling glare and reflection are some of the engineering uses of the plants. Solar radiation, wind, temperature, and precipitation modification are among the climatological uses of plants. Other considerations, such as timber value, fruit and nut production, as well as contributions to wildlife habitat and recreational activity, may be relevant in certain cases.
Trees and other landscape plants enhance property values and increase a city's assets.
Professional arborists and horticulturists should continually emphasize the functional value of plants. Trees have to be evaluated as part of a functional unit rather than as a unitontheir own. It is generally considered that "land" is made up of various components including soil, grass cover, water (if present), trees and other plants growing thereon, and any buildings that may be present. The value of the "land" as a whole can be legitimately calculated only by an appraisal of its various components. Since trees and other plants are often a major component of the land and add value to it, the evaluation of the plant material can only be achieved by an experienced professional arborist or horticultural appraiser. This evaluation guide is divided into three sections.
One section deals with specimen trees and plants found in the landscape, and includes trees in parks, arboretums and other public areas. The second section deals with trees in shelterbelts (windbreaks) and other woodland or forested areas. The third section deals with replanting native sites with a variety of plants. 1 Figure I . In a buffer zone, such as the one illustrated, a value is placed on the functional use of trees and shrubs.
GENERAL CONSIDERATIONS TO APPRAISAL
Any means or formula for evaluating shade trees must be flexible. No hard and fast rules can be set that will hold in all cases. Instances undoubtedly will be encountered of such remarkable specimens that the basic value might be higher than usual. This is a matter for the appraiser's judgment as is the condition class for any tree.
The appraiser must decide whether it is desirable to consider matters not included in the formula, such as the effect of land value or any other factor believed to influence the value of the particular tree. The judgment and opinion of the appraiser will always be important in determining the value. An arborist or horticulturist familiar with the characteristics of the trees being appraised, through experience with trees in landscape plantings, and who is capable of placing individual specimens in their proper classification and condition classes, must make the appraisal.
The lists of Trees of Alberta (Appendix I) prepared by the authors are not "all inclusive" nor are they the final word. Changes and upgrading will be necessary in order to keep abreast of the many cultivars and new plant introductions. There are many cultivars and even some species that have not been included because of the lack of sufficient data for proper classification. In most cases cultivars of species were not classified. Consequently, the proper classification of the cultivars of several genera, such as Popu/us and Sa//x, is left to the judgment of the qualified arborist or horticulturist confronted with the appraisal.
This evaluation guide makes use of two methods to enable the professional arborist to establish a monetary value for a tree: (1 ) replacement and (2) suggested that when a definite replacement value can be established for a particular tree that this be used. For medium and large shade trees where a replacement value is impractical, the basic formula method, which will be described, is more practical.
It should be understood that this method for evaluating shade and ornamental trees is intended for use with specimen trees in landscape designs or street plantings rather than for park and forested areas.
Unrealistic values may be obtained by applying it to trees in group plantings. For example, a group of three trees growing close together might be of no more value to the landscape than one single specimen tree. When used on trees growing in groups, the appraiser will need to introduce a percentage factor, based on his judgment, by which the values of the individual trees of the group should be reduced. The same procedure may be necessary in dealing with trees having multiple trunks, although in a particular landscape design a multiplestemmed tree may be especially desirable and have full or extra value.
For trees in parks reasonable values can be established by the basic formula method. The formula can be found in the booklet available from the International Figure 2 . In a park setting the value of an individual tree growing in a group may be less than that of a single tree by itself.
Society for Arboriculture. (See acknowledgements)
Because the area is a park, trees are definitely worth more than their timber value. In this instance, experienced people must select a percentage factor that in their opinion represents the difference in value of the particular park trees and that specified by the use of the formula. It is quite possible that a lawn specimen tree may have a different value from a street tree because of its low branching habit, or it may have had better maintenance producing a better structure or a healthier plant.
Usually the appraiser can establish replacement values through actual quotations from local nurserymen, landscape contractors, or by reference to nursery catalogues. Where no values for specific species or cultivars can be established, the appraiser may be forced to use prices listed for plants of similar kind and size. If replacement costs must be computed, such factors as tree or plant cost, availability, labor costs, special area problems, the cost of removing the casualty trees or plants, restoration of the casualty area, guarantees, maintenance and other unusual conditions or problems, as well as profit, must be considered. Transportation distances may make replacement costs excessive. Table 1 has been prepared to aid the appraiser in establishing values for transplanting -size trees in areas where difficulty is experienced in obtaining cost estimates. Replacement cost estimates were based on the following specifications: "cost to include cost of the plant, properly sized, guaranteed for one year, guyed, wrapped and otherwise treated according to standard arboricultural practices." Standards state that the caliper of the trunk shall be taken 1 5 cm above ground level up to and including 10 cm caliper size, and 1.5 m above ground level for larger sizes. These positions of caliper measurement conform to the usual bidding specifications for pure base contracts and planting cost calculations by landscape architects, landscape contractors, and arborists.
Replacement costs of trees are subject to many variables, including labor costs, availability of planting stock and site variations, and factors prevailing in different parts of the country. These variables necessitate a spread in the estimated replacement costs. Currently, most estimates will fall within the range or within 1 0 to 1 5 percent of the range indicated in Table 1 240 -320 10.0 (4) 340 -480 12.0 (5) 540 -710 15.0 (6) 730 -840 17.5(7) 900-1050 "Measurements: To 10 cm caliper, taken 15 cm above ground level; 11 cm and more in caliper, taken 1.5 m above ground level.
Replacing a tree beyond this size would be by mechanical means and involves such high moving costs that they have been deleted from this list. The moving costs may exceed the value of a tree and make the dollar cost unrealistic. Therefore, replacement should be used only for trees of 5 -17.5 cm.
One may be entitled to full remuneration of replacement cost for a casualty. Allowances should be subject to species, condition, and location factors. For example, if a low rating tree species in poor physical condition becomes a casualty during a storm, one should not expect full remuneration or replacement. A qualified professional horticulturist will be capable of making the proper adjustment.
The use of the basic formula method in tree appraisal depends upon field inspection and complete diagnosis of the tree or trees involved. Field records and photographs are important. Leave no details to memory. The Council of Tree and Landscape Appraisers has prepared an illustrated field report folder for recording field data as a model. Calculated on $3.90 per square centimetre of cross-section trunk area at: 15 cm height up to 10 cm diameter and 1.5 m above the ground or as near as possible to that height for larger sizes. All dollar values are rounded to the next full dollar.
PLANT EVALUATION TREES
In deternnining the monetary value of shade and ornamental trees, four factors must be considered. These are size, kind, condition, and location of the trees.
Size
Tree size can be designated in several ways, such as the diameter of the trunk, the area of a cross-section of thd trunk, the height, the branch spread, or a combination of all or a part of these measurements. The area of the cross-section of the trunk at a point 1.5 metres above the ground, or as near this height as possible, is the best means of expressing the size of shade trees when a value related to size is to be determined. This cross-section trunk area can easily be calculated from the trunk caliper using the formula 0.7854 d^, d^is diameter squared in centimetres. These calculations have been made for trees with trunk calipers ranging from 5 cm to 91 cm. (See Table   2 ).
Basic Formula: Shade & Ornamental Trees
The basic formula method is used for trees over 30 cm in diameter. It is realized that there is a "gray area" in the differentiation of trees into sizes indicating whether they can be transplanted or not. Certain caliper trees may be placed in either the replacement or the basic formula categories. The use of either method of appraisal may reflect either high or low values. In such cases, the appraiser may average out the values obtained by using both methods of appraisal or select the one he decides is the most fair and reasonable based on sound procedural techniques. The replacement method should take precedence over the basic formula method wherever possible.
A value of $3.90 per square centimetre (1985$) of trunk cross-section has been given as a conservative value of a perfect specimen shade tree. No price set upon a tree will remain constant for all time since the value of our dollar varies with economic conditions. For convenience, the basic value for each centimetre of trunk caliper has been calculated and listed in Table 2 .
Not all species and varieties of trees are of equal value.
The largest percentage of trees for which appraisals will be required in Alberta will be below 60 cm.
Classification calculations are listed at 1 0% intervals. The user should understand that any interval can be used. The authors used this broad range to group a large number of species.
Multiple Trunk Trees
Several methods have been employed to determine values of multiple trunk trees. The most common method is to compute the value based on the diameter of the main (largest) trunk plus 40 -60% of the value derived from the combined diameters of the remaining trunks.
Values determined by the canopy method do not take into consider at ion the aesthetic value of the multiple trunks and the bark characteristics. The appraiser must consider how well the specimen satisfies the requirements of the given situation before the appraisal is made. Location, environment and aesthetic values are factors to consider.
Basic formula for a 3 stem multiple trunk tree would then be (all measurements in centimetres): A2 + ( (B2 + C2) X 40 -60% ) X $3.40 = Basic Value A2 = Cross-sectional area of main stem B2 + C2 = Cross-sectional area of secondary stems Species There will be disagreement as to the rating given any species or cultivar. These differences may include such factors as relative hardiness, structural strength, durability and life expectancy, cleanliness, resistance to insects and diseases, and environmental and aesthetic value. Hardiness is considered a most important point in species rating, but usually in appraisal work the plant will not be present unless it is hardy.
Site adaptability is an important factor in species rating. For example, TiUa cordate. Little Leaf Linden, is Damage to individual trees from construction should be compensated for.
an excellent lawn tree for most residential areas but it is not well adapted to industrial areas and thus would have a different species rating in the two sites.
Qualified professional arborists and horticulturists, familiar with the characteristics and environmental adaptabilities of trees and other plants are able to determine the correct species classification. Percentage ratings depend on many factors, some extremely local.
Ratings based on zone cold-hardiness alone are often misleading.
Species and cultivar rating can be any percentage from 1 to 1 1 0 percent. A tree of high value (80 -1 1 0%) will possess the qualities of hardiness, reasonable durability, and wide adaptability. It will require little maintenance and is free from undesirable characteristics. It should possess a sturdy branching habit and pleasing foliage, and may have the added features of interesting flowers or fruits.
The Alberta Horticultural Guide and similar publications will aid in the determination of recommended trees, shrubs and evergreens for use in Alberta.
The value of a commercial landscape is determined by the design and material used.
Condition
Very few trees or shrubs are perfect specimens. A qualified professional plant person able to recognize and quantify the tree or plant condition and relate it to a perfect specimen is required.
As trees reach maturity they often develop structural weaknesses or other physical defects. Crowded, overgrown plants may fail to satisfy the requirements of a given landscape situation. Such specimens may even have a negative value and would improve aesthetic and functional values if removed.
Annual growth rate, extent of decay, structural weakness, freedom from insects and disease, ability to survive, and life expectancy of the plant or plants are factors to consider in determining the condition rating.
Complete diagnosis of the physical condition of the plant is important.
The condition rating can be expressed as a percent (1 -100 ). The determination of the life expectancy is flexible and is based on the judgment of the appraiser. The severity of the defect, the type of fault and the consequences of the problem continuing are fundamental to the determination. Injury can occur to the roots, trunk or crown of the tree. Earth fills, trenching, even toxic gases can injure roots; people and cars are some of the causes of trunk injury, and storms may result in broken branches reducing crown extent and condition. Where injury occurs, the appraiser will first evaluate the tree as it was prior to the injury. Then the extent of the injury will be established and expressed as a percentage of the total value. Extent of root injury from cuts and fills and toxic gases may be difficult to establish, but here again, the knowledge of the expert becomes important. The extent of injury to trunk and cambium is not difficult to determine. It should be remembered that lengthwise trunk injuries are not as serious as those extending around the trunk. Consequently, it is necessary to consider the breadth of the injury in relation to the total circumference of the trunk (Table 4 ). Rate of wound healing varies with the different kinds of trees and is a factor to consider. Extent of crown injury by missing, broken, or otherwise injured branches can be fairly accurately estimated. Several points need to be considered. First, theabilityofthe plant to develop a new crown or replace a portion of its crown. Second, the effect of age on the rate of crown redevelopment. A third point to consider is the cost and extent of corrective pruning necessary to improve and extend the life expectancy of the tree and its aesthetic and functional values. Awarded Trunk Sound and solid (5) condition Sections of bark missing (3) Extensive decay (1) Growth rate More than 1 5 cm twig elongation (3) 5 -1 5 cm twig elongation (2) Less than 5 cm twig elongation ( 1 ) Structure Sound (5) One major or several minor limbs dead (3) Two or more major limbs dead (1 ) Insects and No pests present (3) diseases One pest present (2) Two or more pests present
(1) Crown Full and balanced (5) development Full but unbalanced (3) Unbalanced and lacking a full crown ( 1 ) Life Over 30 years (5) expectancy 15-20 years (3) Less than 5 
Location
Location is the factor that takes into account site, function, position, and aesthetic value.
(1) Site: the relationship of the tree to its surroundings.
(2) Function: benefits the plant provides such as wind, noise, and temperature control. There will be overlap between species and location. Flowers may be a characteristic of the species but because of its location flowers may add or detract from the value of the specimen.
The location factor will allow the qualified professional horticulturist to consider the importance of the tree or trees from an architectural, engineering, climatic, and aesthetic viewpoint. Architecturally, trees may function to articulate space, soften architectural structure, provide privacy and screen unsightly views or objects, or emphasize off-site views. Air filtration through absorption of dirt and dust, purification of the atmosphere by emission of oxygen, noise abatement, lightning protection, preventing glare and reflection, prevention of soil erosion by wind and water, traffic direction, screening ski slopes to prevent snow melting, and use in preventing snow drifting may be classified as engineering functions of trees and other plants.
The appraiser should not overlook the aesthetic aspects and other quality values which, traditionally, have been considered of major importance. Branching habit, bark characteristics, foliage effects, flower and fruit characteristics may all add to the aesthetic value of trees. Trees may also furnish food and fibre for man and wildlife, and decrease mental stress. Thus, the location factor measures the "benefits" derived from the plants. The functional purposes served by plants in controlling environmental quality may be measured and, in fact, have been measured by scientists over the years.
The functional capabilities of trees become allimportant in appraisals. The location ofanytreeorgroup of trees is a determining factor in evaluation. Trees growing in unimproved or natural wooded areas have a different value from trees on improved property. Street trees, park trees, and trees in recreational areas have a completely different set of values from those growing on improved residential property. A single tree on a residential property has greater value than an individual tree in a group.
Balance and concept of the landscape design should be considered in assessing tree values. The loss of a single tree in a formal design may destroy the effectiveness of the whole design.
The growth potential should be considered in the evaluation process. Will the size of the tree in a few years interfere with overhead or underground utility facilities? Two high value lawn specimen trees. Small evergreens in such locations have a high value.
SHRUBS & SMALL EVERGREENS
The evaluation of shrubs and small evergreens is somewhat different from that for trees. Consideration must be given to the overall landscape design of the property and the functional value of the plants in respect to such factors as traffic articulation, privacy screening, noise abatement, and climate control. Also the aesthetic values of such plants should not be ignored.
Street trees such as these should be given a high value because of function performed.
The following steps are basic in this evaluation process. The factor selected in each case is a percentage of the wholesale value of nursery or garden centre stock available. Particular species or cultivars must be used.
Wholesale prices for deciduous shrubs and small evergreens are so variable that it is impossible to establish average prices that will give realistic replacement costs. With many deciduous shrubs it is possible to rejuvenate damaged plants by the total removal of all top growth. 2.
Location

Value Deducted Evaluation (An Alternative
Method)
Use Table 1 0 to arrive at a figure for the value of a fully mature perfect specimen. Maximum value (100%) is given to Pinus mugo "dwarf" and Picea pungens "dwarf " This value is then used as the wholesale cost.
The percent ages a re taken of that value. The value then is higher but perhaps more useful especially when the replacement seriously reduces the property value. Trees and shrubs planted for windbreak purposes on the Great Plains have a very important economic and aesthetic impact, therefore using the cost of establishment and benefits derived and compounded through the years is not realistic. A more realistic value needs to be placed on our tree plantings to receive the respect they deserve. A tree with the average life of 100 years destroyed at 50 years of age just cannot be replaced. As age is such an important factor there are two alternatives recommended.
For a belt up to 1 5 years of age the "Establishment Value" is realistic. This seems practical as most young shelterbelts can be replaced in a reasonably short time to provide comparable protection. The younger shelterbelts should be valued by determining the establishment cost, plus cost of annual crop loss, taxes, and other fixed costs of maintaining the land in trees.
A high value is placed on windbreak trees such as the ones shown.
.
Establishment Value
Includes costs of land preparation, planting, cultivation and other maintenance for the first 5 years for all types of plantings.
A cost of $1250 4-(.22 x 1250) (1985$) is estimated for establishing a stand of 1000 trees per hectare. A 4% (.22) interest adjustment is made for 5 years. It includes preparation costs, planting costs, maintenance for the first 5 years (estimated to be establishment time.) The cost is then $1.53 per tree.
2.
Protection Value
Used when croplands are being protected; a value for the crop is needed. Includes present and future benefits to agricultural crops in terms of net yield increase owing to reduced wind and evaporation. Some assumptions concerning average crop yield and value are necessary to arrive at a monetary value for cropland protection.
To be properly evaluated, the windbreak or shelterbelt must be viewed as a continuous integrated unit. The removal of a single tree or group of trees must be judged as to its effect on the total shelter loss, not on individual tree loss. A scattered group of trees along the fence line of a grain field could be more of a hindrance and removing them may be of benefit to the landowner.
The protected acreage is arrived at by multiplying the length (metres) of the belt by the distance (metres) to which protection extends on one side of the belt. The result is divided by 10,000 (square metres per hectare) to convert to number of hectares protected. The significant protection distance is the average height of tallest trees multiplied by 15.
Example:
Dense shelterbelt 0.8 km long and 12 m average height would protect 14.4 ha.
i.e. 800 m X (1 2 m X 1 5) -144^3 10,000
Since the average shelterbelt will grow into a different height class each 5 years over a 45 year life span, the calculation of protected area must be increased each 5 years.
Assumptions
The assumptions made to arrive at the basic field value had to be based on average situations. Alberta farmers follow a multi crop system with various crops being planted over the years. It would be an impossible These examples of protection value calculation are for shelterbelts of average or better density, uniformity and continuity. For windbreaks containing many gaps and openings throughout, or for rows of scattered trees the calculated value must be reduced by the number of openings or gaps, e g., a windbreak with a 50% gap will be reduced in value by 50%.
To arrive at the value of native or natural windbreaks only the protection value is determined and reduced as required. Where native plants (trees/shrubs) are being removed, making homes less 'private', compute the protection value and increase by a factor of three. These will be plantings on the east or south of properties where no obvious wind protection is being afforded by the plants. This is a difficult calculation as no cost/benefit is lost with the loss of privacy.
Protection value for farmstead windbreaks (around the fa rmhouseandenvirons):Valueshould be five times that computed for a field shelterbelt.
Research has clearly shown that trees and other plants correctly located are energy-conserving, and provide a cooling effect in summer and a warming effect in winter. Trees positioned tofunct ion in this manner are worth more than the same plants situated elsewhere.
Windbreaks may be most effective when placed close to buildings, even though maximum wind speed reduction near ground level takes place about five heights downwind from the tree barrier. Basically, plants can be placed near buildings to control or guide wind by obstruction, deflection, and filtration. EXAMPLE III -A 25 year old farmstead belt 1 3.5 -1 5 m high would be worth $565.00 x 5 = $2825.00 for each 0.1 km segment. Farmstead protection value where buildings and the home are protected is assigned a $50/year-hectare value or X 5 the basic field value.
It has been shown that farm homes and buildings can reduce the heating and cooling cost by 40% with the proper use of trees for windbreaks and shelter.
Where there are two or more possible values that could be used, the higher value is to be used.
Life Expectancy of Shelterbelt Trees
In the multirow belt, the longest lived tree is adjudged to be the effective life of the total belt. 
Time Adjustment
When destruction occurs and a replacement is planted, the time difference is adjusted. The time difference is the age of the destroyed trees less the age of the replacement. To include planting costs, (on 1800 trees/ hectare) based on current wage rates and adjusted for the length of time the planting will take. Also to include land preparation.
2.
Annual expenses and their amortization for the five year establishment period i.e. 4% (.04) used in this calculation or 2% (.22) for five years.
3.
To provide for land preplanting rehabilitation. 
